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© Fuel injection nozzle. 



® A fuel injection nozzle of the inwardly opening 
type has a valve member (21) which is movable 
against the action of a spring (24) by fuel under 
pressure to allow fuel flow through an outlet (20). 
The valve member is coupled to a piston (29) which 
is slidable within a cylinder (28) formed in a part 
(27). The cylinder forms a damping chamber (33) 
from which there is a leakage path and the part (27) 
is axially adjustable to determine the degree of re- 
striction. 
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FUEL INJECTION NOZZLE 



This invention relates to fuel injection nozzles 
for supplying fuel to an internal combustion engine 
the nozzle being of the so-called inwardly opening 
type and comprising a valve member slidable with- 
in a bore in a nozzle body, a seating at one end of 
the bore, the valve member being shaped for co- 
operation with the seating to control the flow of fuel 
through an outlet from an inlet, a .nozzle holder to 
which the nozzie body is secured, a chamber de- 
fined in the holder and a coiled compression spring 
in the chamber, one end of the spring being oper- 
ative^ connected to the valve member to bias the 
valve member into contact with the seating, the 
valve member defining an area against which fuel 
under pressure from the inlet can act to lift the 
valve member from the seating against the action 
of the spring. 

Examples of injection nozzle of the kind speci- 
fied are described in the. specification of British 
Application 2086473A. The injection nozzles de- 
scribed in the aforesaid specification have provision 
for damping at least the initial movement of the 
valve member once the force exerted by the spring 
has been overcome. The damping arrangements 
described all make use of the movement of the 
valve member by arranging for the end of the valve 
member remote from the seating to form a piston 
in the bore and restricting the rate at which fuel 
can escape from the end of the bore. The main 
disadvantage of the arrangements described is that 
they are not readily adjusted following assembly, of 
the nozzle and the object of the present invention 
is to provide a nozzle of the kind specified in which 
adjustment of the damping action following assem- 
bly of the nozzle can be readily effected. 

According to the invention a fuel injection noz- 
zle of the kind specified comprises a piston moun- 
ted on a part movable with the valve member, a 
cylinder in which said piston is movable, said cyl- 
inder being defined in a member which is adjust- 
able from the end of the holder remote from the 
nozzle body, the cylinder and piston defining a 
chamber and a fuel leakage path from said cham- 
ber, the degree of restriction of said fuel leakage 
path being determined by the setting of said mem- 
ber in the holder. 

in the accompanying drawings:- 
Figure 1 is a sectional side elevation of one 
example" of a fuel injection nozzle in accordance 
with the invention, and 

Figures 2, 3 and 4 show to an enlarged 
scale modifications to part of the nozzle seen in 
Figure 1 . 

Referring to Figure 1 of the drawings, the injec- 
tor comprises a nozzle body 10 of stepped cylin- 



drical form and which is secured by means of a 
cap nut 11, to one end of a cylindrical elongated 
nozzle holder 12. The nozzle body is formed with a 
stepped bore 13 in which is defined an enlarge- 
s ment 14 which is connected by way of passages 
15 and 16 formed in the nozzle body and the 
holder respectively with a fuel inlet 17. A seating 
18 is defined at the end of the bore 13 remote from 
the holder and downstream of the seating is a 
io "sac" volume 19 from which extends an outlet 
orifice 20. Slidable in the bore 13 is a valve mem- 
ber 21 which is shaped for co-operation with the 
seating, the valve member defining an area which 
is exposed to the fuel pressure 1n the enlargement. 
15 The extent of movement of the valve member is 
limited by its abutment with the end face of the 
holder, the valve member being provided with a 
reduced portion 22 which extends through an ap- 
erture in the holder into an elongated chamber 23 
20 defined in the holder. Mounted within the chamber 
is a coiled compression spring 24 which at one end 
engages a spring abutment 25 which bears against 
the extension 22 of the valve member. At its op- 
posite end the spring abuts against a cup-shaped 
25 spring abutment 26 which is mounted in screw 
thread engagement with the wail of the chamber. 

Mounted within the spring abutment 26 is a 
cylindrical member 27 the end portion of which 
remote from the nozzle body, is provided with a 
30 peripheral screw thread for engagement with a 
complementary thread formed on the internal pe- 
ripheral surface of the abutment 26. Extending from 
the end of the member 27 nearer to the spring, is a 
cylinder 28 within which is located a piston 29 
35 which is mounted at the end of a rod 30 which 
conveniently is formed integrally with the spring 
abutment 25. 

Formed On the periphery of the piston is a 
groove 31 which by way of a port 32 and an axial 
40 drilling in the piston, communicates with a damping 
chamber 33 defined by the cylinder and the piston. 

Formed in the wall of the cylinder is a port 34 
and the port communicates by way of a flat 35 
formed on the member 27, with the chamber 
45 formed in the holder and which accommodates the 
spring. In the closed position of the valve member 
as shown, the groove 31 is just exposed to the port 
34 and in operation when fuel under pressure is 
supplied to the inlet 17, and when the fuel pressure 
so attains a sufficiently high volume, the valve mem- 
ber will be lifted upwardly from the seating against 
the action of the spring to permit flow of fuel 
through the outlet 20. The movement of the valve 
member imparts movement to the piston 29 and 
the fuel which is contained in the damping cham- 
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ber 33 is compressed but can only escape at a 
limited rate through a leakage path defined by the 
port 34 and the flat 35. The movement of the valve 
member is therefore damped and by appropriate 
shaping of the port 34, the degree of restriction and 
therefore the degree of damping can be made to 
vary with the movement of the valve member. 
Moreover, by axial adjustment of the member 27, 
the overall damping action imposed upon the valve 
member can be adjusted. For example, if the mem- 
ber is moved outwardly away from the spring, the 
degree of damping will be increased and vice 
versa. A hexagonal profile 36 is provided on the 
member 27 to permit its adjustment relative to the 
abutment 26 and the latter is provided with a 
similar profile 37 to permit its adjustment relative to 
the holder, this adjustment having the effect of 
varying the nozzle opening pressure. The spring 
abutment 26 is locked in position by means of a 
cap 38 which defines an outlet 39 for a connection 
to a drain and the chamber which contains the 
spring communicates with the outlet 39. 

Since it is not required that the closing move- 
ment of the valve member should be damped, the 
chamber 33 is connected by way of a non-return 
valve 40 to the space within the cap 38 and the 
valve will lift during the closing movement of the 
valve member to permit fuel flow into the chamber 
33 at a substantially unrestricted rate. 

Figure 2 shows a modified form of piston 29A 
in which the piston is provided with a pair of axially 
spaced grooves 41, 42, the groove 41 being in 
constant communication with the damping chamber 
33 by way of an axial drilling in the piston. The 
groove 41 is in constant communication with a 
plurality of short axial shallow grooves 43 formed in 
the wall of the cylinder and the groove 42 forms a 
control edge 44 which determines the degree of 
restriction to fuel flow between the grooves 43 and 
fiats 45 formed on the piston. As in the example of 
Figure 1 the degree of restriction and hence the 
damping effect achieved depends upon the axial 
setting of the member 27, the degree of restriction 
reducing as the valve member moves away from 
the seating. 

In the example shown in Figures 3 and 4 the 
piston 46 has a convex surface 47 and in the 
example of Figure 3 the wall of the cylinder defines 
a tapered section 48 which opens outwardly from 
the open end of the cylinder. As a result the 
damping effect produced diminishes as the piston 
is moved into the cylinder. 

In the example of Figure 4 the grooves 43 of 
the example of Figure 2 are employed and the 
degree of restriction will depend upon the axial 
setting of the member 27, the piston 46 being 
shown in the position which it adopts when the 
valve member is fully open. 



In each of the examples described it may be 
desirable for the respective port or grooves to be 
closed when the valve member is in the closed 
position in view of the fact that the initial movement 
s of the valve member will result in compression of 
the fuel in the chamber 33 and elastic straining of 
the wall of the chamber. 



10 Claims 

1 . A fuel injection nozzle for supplying fuel to 
an internal combustion engine comprising a valve 
member (21) slidable in a bore (14) in a nozzle 

rs body (10), a seating (18) at one end of the bore the 
valve member being shaped for co-operation with 
the seating to control the flow of fuel through an 
outlet (20), a nozzle holder (12) to which the body 
(10) is secured, a chamber (24) defined in the 

20 holder and a coiled compression spring (24) in the 
chamber, one end of the spring being operatively 
connected to the valve member to bias the valve 
member into contact with the seating, the valve 
member defining an area against which fuel under 

25 pressure from an inlet (17) can act to lift the valve 
member away from the seating against the action 
of the spring characterized by a piston (29, 29A, 
46) mounted on a part (30) movable with the valve 
member (21), a cylinder (28) in which said piston is 

30 movable, said cylinder (28) being defined in a 
member (27) which is adjustable from the end of 
the holder (12) remote from the nozzle body (10), 
the cylinder and piston defining a damping cham- 
ber (33) and a fuel leakage path (34, 35) from said 

35 damping chamber, the degree of restriction of said 
leakage path being determined by the setting of 
said member in the holder. 

2. A fuel injection nozzle according to Claim 1 
characterized by a non-return valve (40), through 

40 which fuel can flow into said damping chamber 
(33) during movement of the valve member to- 
wards the seating. 

3. A fuel injection nozzle according to Claim 1 
or Claim 2 characterized by a groove (31) in the 

45 wall of the piston, passage means through which 
said groove is in communication with said damping 
chamber (33), a port (34) in the wall of said mem- 
ber and a flat (35) formed on the exterior surface of 
said member, said flat connecting said port (34) 

so with the chamber containing the spring. 

4. A fuel injection nozzle according to Claim 1 
or Claim 2 characterized in that said piston (46) is 
of spherical form. 

5. A fuel injection nozzle according to Claim 4 
55 characterized in that the cylinder defines a tapered 

section (48) which opens outwardly from the open 
end of the cylinder. 
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6. A fuel injection nozzle according to Claim 4 
characterized in that said second cylinder defines a 
shallow axial groove (43), positioned to connect the 
damping chamber (33) with the chamber containing 

the spring as the valve member is moved away 5 
from the seating. 

7. A fuel injection nozzle according to Claim 1 
or Claim 2 characterized by a pair of axially spaced 
circumferential grooves (41, 42) on the piston, pas- 
sage means connecting the grooves with the w 
damping chamber (33) and the chamber containing 

the spring respectively, and a shallow axial groove 
(43) formed in the wall of the cylinder, said axial 
groove providing variable communication between 
said circumferential grooves as the valve member )5 
is lifted from the seating. 
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